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@ Devicefor testing yarns.

@ Device for testing yarns whereby this operation is
automatically carried out on a large length of thread,
characterized by the fact that it is mainly composed of the
combination of a thread supply mechanism (1), of a thread
guiding channel {2) which is mounted after the thread supply
mechanism (1) of means for creating a fluid stream into the
thread guiding channel (2) whereby the flow direction of the
fluid is the same as the direction of the movement of the
supplied thread, of a thread straining mechanism (3) which is
mounted after the thread guiding channel (2} and of a thread
break detector {4).
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Device for testing yarns

The present invention concerns a device for testing yarns and main-
ly spun yarns which is designed in order to determine the maximum
admissible stress of spun yarns, i.e. the stress which is not yet
causing unacceptable wire breaks frequency, whereby the result ob-
tained this way makes possible to adjust the weaving loom on the
optimum way for weaving the tested yarns, or in other words, in or-
der to be able to work with the maximum weaving speed, whereby a
pre-determined average number of yarn breaks is not exceéded, rela-

ted to a given number of shots or to the length of woven yarns.

Practically speaking, such an optimization results, for instance,
for shuttle weaving looms, into an adaptation of the speed of the
mechanical parts to the desired break limit which has been determi-
ned by the testing device for the yarns involved as well as to the
weaving width. In the case of jet weaving looms, this optimization
results into the application of a minimum permissible insertion
time for a given yarn and for a given weaving width, with other
words, the yarn stress occurring during the acceleration phase
and/or the deceleration phase of the weft must be limited to the
permissible stress. In the case of a gripper weaving loom, this
optimization resuits into a driving speed caused by the grippers,
which is adapted to the permissible stress and to an appropriate

deceleration at the end of the weft insertion.
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In order to achieve such an optimization, the yarn test has been
carried out until now by means of precision devices whereby one or
several weft ends of the yarn were cut-off in order to establish
the stress - strain diagram up to the rupture limit. Such yarn
tests have, however; the disadvantage that they are time-consuming

and that in many cases, taking into account the small nunber of
tests which are carried out, a misleading idea of the yarn charac-
teristics is obtained for the tested yarn. Moreover, this already

known device is fairly expensive.

Consequently, the present invention foresees a device for testing
wires, whereby a quick quality control of the yarns can be carried
out in the weaving mill, in such a way that a relatively quick
forecast of the weaving output is possible. Moreover, the inven-
tion offers a device which permits to carry out continuous control

of the yarn over long yarn lengths and also on full reels in such
a way that the results obtained this way make it possible to
determine with a very good reliability, the characteriséics of the
yarn. The quality difference within the same reel can also be

merely indicated. Moreover, the device is a cheap one.

To this end, the device for testing yarns in accordance with the
invention is mainly composed of the combination of a yarn supply
mechanism, a wire guiding channel which is mounted after the yarn
supply mechanism, of means to create a fluid stream in the thread

guiding channel whereby the stream direction of the fluid is the
same as the movement of the supplied thread; of a thread extension
mechanism which is mounted after the thread guiding channel and of
a thread break detector which is mounted after the thread supply
mechanism in the path followed by the thread. According to a pre-

ferred embodiment, the device for testing yarns is also equipped
with a stressmeter and with a thread guiding element in order-to

guide the tested yarn threads into a garbage bin.

In order to permit -better understanding of the characteristics of
the invention, a few preferred embodiments will be described
hereafter as examples, Without any limitative character and with

reference to the figures in appendix, whereby:
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figure 1 is illustrating two curves corresponding respective-
ly to the stress applied by the weaving loom to the yarn and
the breaking stress of the yarn itself.

figure 2 indicates the number of breaks per length unit of
the yarns in function of the stress.

figure 3 schematically illustrates an embodiment of the de-

vice according to the invention.

figure 4 1illustrates an example of the arrangement of a
thread stressmeter for the device in accordance with the

invention.

figures 5 to 7 give examples of the automatic insertion of
the thread stress meter.

figures 8 to 11 give a few curves which can be determined

while using the device in accordance with the invention.

figure 12 gives an alternative embodiment for the device in

accordance with the invention.

Figure 1 illustrates, on the one hand, a curve A which indicates
the frequency f of the occurrence of specific stresses in the

yarns, normally caused by the weaving loom, while curve B illus-
trates a 8o-called distribution curve for a given yarn. This dis-
tribution curve B indicates the density or the frequency f of the
occurrence of breaks in the yarn in function of the stress s.
Quite obviously, the cross-hatched surface of figure 1 is cor-

responding to a dangerous area whereby a large number of thread

breaks can occur during the weaving process.

Figure 2 illustrates also the number of breaks X which is occur-
ring or continuous stress for each kilometer of yarn in function
of the stress g applied to the yarn. Quite obviously, no breaks
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will normally occur for the threads which are located on the left
hand side of point C of figure 2, while, for threads located on
the right hand side of point C, a critical condition is occurring,
whereby the number of breaks per kilometer of yarn is rapidly

increasing.

The theoretical description hereabove clearly indicates that it is
of essential importance for a weaving mill to know with a good re-
liability the thread characteristics of the yarns to be woven, in
such a way that the weaving speed can be adjusted in order to

achieve the maximum weaving output. With other words, taking into
account the known data about the thread characteristics, the
weaving speed is increased in order that a determined number of
thread breaks will not be exceeded. Practically speaking, this
generally implies one break for 100.000 shots. The device des-

cribed hereafter is characterized by the fact that the thread
properties can be determined with a quite good reliability, as

explained hereabove.

As illustrated on fig. 3, the device is mainly composed of a
thfead supply mechanism 1, of a thread guiding channel 2, which is
mounted after the thread supply mechanism 1, of a thread straining
mechanism 3 which is mounted after the thread guiding channel 2
and of a thread break detector 4, which is mounted, for instance,
between the thread supply mechanism 1 and the thread straining
mechanism 3. Moreover, means not illustrated on the figures are
also foreseen in order to achieve a fluid stream in the thread
guiding channel 2, which is mnoving from the thread supply
mechanism 1 to the thread straining mechanism 3. The fluid is

preferably composed of air.

In the preferable embodiment according to figure 3, the thread sup-
ply mechanism 1 as well as the thread straining mechanism 3 are
mainly composed of two rigid wheels, respectively 5 and 6, where-
on preferably elastic pressure elements 7 and 8 are acting, where-

by a wire thread from a reel 10 mounted on an adequate manner can
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guided between the wheels 5 and 6 and respectively the pressure
elements 7 and 8. The pressure elements 7 and 8 are mainly
composed of moving belts 11 end 12 which are partially guided over
the periphery of the wheels 5 and 6 by means of rolls 13 to 16.

The driving méchanisﬁ 3 for the thread is equipped with a transmis-
sion which is la@ting, for insténce, on wheel 6. Wheel § of the
thréad supply mechanism is also coupled with this transmission or
with the wheel 6, as illustrated on figure 3. In order to achieve
a thread extension effect, the peripheric speed of wheel 6 is cho-

sen somewhat higher than the peripheric speed of wheel 5. Quite
obviously, this result can be achieved on quite various ways. In
the enmbodiment according to figure 3, this result is obtained by
means of a coupling 17 with a transmission ratio of 1:1 between

- wheels 5 and 6, whereby the diameter of wheel 6 is chosen larger

than the diameter of wheel 5 in such a way that the thread 9
between both wheels 5 and 6 undergoes a well determined extension.

The thread guiding channel 2 ié located in the continuation of, on
the one hénd, the contact surface 18 between wheel 5 and the pres-

sure element 7 and, on the other hand, of the contact surface 19,
between wheel 6 and the-pressure élement 8. Channel 2 is extending
over all or part of the distance between the thread supply mecha-
nism 1 and the thread straining mechanism 3. '

Moreover, this thread guiding channel 2 is connected to aforesaid
means in ordér to create a fluid stream whereby these means are
composed, for instance, of a coﬁpressed air connection to a blow
aperture 20, which is laterally discharging into the thread guid-
ing channel 2.

The thfead break detector 4 is preferably located near the thread
straining mechanism 3 and shall be mounted, for instance, behind
the thread guiding channel 2 or built in its wall. According to an
alternative solution, the thread break detector may also be mount-

ed on any arbitrary location after the thread straining mechanism
3 on the path of the yarn thread 9, as illustrated, for instance,
in the figures 3 and 4, with the reference No. 21.
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The thread break detector 4 is preferably of the opto-electronic,

pneumatic or capacitive type.

The device in accordance hith the invention is also equipped of a

measuring device in order to dlrectly and/or indirectly measuring

the quantity of threads already tested. To this end, at least one
of the wheels 5 or 6 will be equipped for instance of a revolution
counter, of a distance counter or of a speed meter 22. The
revolution counter 22, as uwell as the thread break detector 4 may

be coupled to & processing unif 23, for instance a micro-computer.

The device in accordance with the invention is equipped on a rear
side of a thread guiding element 24, which is, for instance, of
the pneumatic type and of a garbage bin 25.

As indicated on figure 3, fhe yarn testing deviceVEan be equipped,
between the thread supply mechanism 1 and the thread'etraining
mechanism 2 of a thread stressmeter 26 which is also coupled to
the proce551ng unit 23. The reason of this arrangement will be
described hereafter. The thread stressmeter 26 can be pade for

instance of the device used and illustrated on figure 4, whereby
the yarn thread 9 is guided between threereontact elements 27, 28
and 29 and whereby, for instance, the central element 28 is detect-

ing the stress in the yarn thread S.

The thread stressmeter 26 described here by way of example can
automatically come back after the rupture of the thread, while the
yarn testing device gets a new thread afterwards. The thread
stressmeter 26 is then automatically reset Hhereby this result is
obtained by means of a few translation and rotation movements, as
jllustrated on figures 5. to.7. As the contact elements 27, 28 and
29 dop't have all three the same length, the yarn thread line can
be replaced on the adequate manner between these elements. The
thread stressmeter 26 is located preferably immediately after the
thread supply mechanism 1, in such a way that/the measurements car-
ried out by the yarn testing device are influenced as little as

possible.
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The working of the yarn testing device is easily understood on
figure 3 and mainly includes the fact that a yarn thread is
guided from a2 reel 10 between wheel 5 and the pressure element 7
and is, afterwards brought into the thread guiding channel 2 and
between wheel 6 and the pressure element 8, in order to finally
arrive, along the thread guiding element 24, into a garbage bin
25. As a consequence of the different peripheric speeds of the
thread supply mechanism 1 and of the thread straining mechanism 3,
the yarn thread is quite obviously subjected to a specific stress
between these both mechanisms, in function of the difference of

the peripheric speeds. This results in a given number of thread
breaks which can be counted by means of the thread break detector
4. If the speed of wheels 5 and 6 or the decoiling speed of the
yarn is measured, the quantity of tested threads can be calculated
by means of the processing unit 23 and consequently also the
number ° of thread breaks per length unit, for instance per
kilometer or per reel. In the case of the most simple test, the
stress applied to the yarn thread is corresponding with the
maximum stress which is occurring on a weaving loom for the normal

weaving speed.

Quite obviously, the thread is resef_into the device after each
thread break, because the broken end is pulled through the thread
guiding channel 2 and into the thread guiding element 24. These
latter items should preferably be equipped of a suclion aperture.
According to a preferred embodiment, compressed air supply to the
thread guiding element 24 shall be achieved only during a reset-
ting operation.

The device should preferably work with a relatively low speed, in
order that the influence of the reel on the stress in the yarn can
be eliminated. '

The device described hereabove is designed to carry out testing of
thread lengths and preferably of a full reel for each batch of

various yarns.
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Although, as already explained, the device according to the inven-
tion can be applied in its most simple use for the determination
of the average number of thread breaks per thread unit length
under a specific stress, it is quite obvious that a large number
of other measurements and operations can also be carried out if

adequate adjustments are foreseen and with or without use of the
stressmeter  26. A few of these applications are described

hereafter.

If different stresses are applied to the yarn thread 9 during the

test and if the number of breaks is determined in each case, while
these data are processed by the processing unit 23, a diagram can
be plotted, for instance with an ancillary device whereby the
thread break frequency is illustrated in function of the applied

stress. This way, we get a diagram as illustrated on figure 2.

According to another possibility, the thread break frequency is
illustrated in function of the diameter D of the reel as shown on

the curve given for instance on figure 8.

According to still another possibility, the influence of the dura-
tion of the stress on the thread break frequency is investigated.
These tests can be carried out, for instance, by using different
speeds for the device. If lower speeds are applied, each part of
the thread will stay for a longer time between the wheels S and 6,

whereby each thread part is also subjected to strain during a

longer time.

According to an alternative solution, the adjustment of the dura-
tion is not achieved by speed regulation, but by adjustment of the
distance betuween the thread supply mechanism 1 and the thread

straining mechanism 3.

The influence of the timespan t where the stress is applied on the
break frequency f can be illustrated by a curve for various

stresses s (or for different strains) as shown on figure 9.
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According to still another possibility the strain in the thread is
modified during the test and the corresponding stresses in the
thread are measured and processed. This way it is possible to
obtain different curves which illustrate the stress in function of
the strain on various locations in the test yarn thread 9, whereby
these curves have the shape illustrated on figure 10. In these
tests, the stress in the thread can be increased up to the thread

rupture.

The density of these curves can be used to draw the break distri-
bution curve according to figure 11 which is similar to the curve

B of figure 1.

According to still another application of the device, measurements
are carried out under constant strain. To this end, adjustment

of the stress is foreseen.

Quite obviously, during the testing operations of the yarn thread
9, the strain or the stress in the yarn can be adjusted, regulated

and controlled in quite various ways.

In order to modify the strain in the yarn thread 9, the difference
of the peripheric speeds between wheels 5 and 6 can be increased
or reduced. To this end, one of the wheels may be driven with a
constant speed, while the other wheel is controlled by means of a
feedback coupling. According to an alternative solution, a cou-
pling 17 with an adjustable transmission ratio can be used like,
for instance, a ‘variomatic" one. Quite obviously, other means
already known can also be applied in order to achieve a controlled
difference of the speeds of the thread supply mechanism and of the
thread straining mechanism.

Further to the possibility of creating a speed difference betwéen
the thread supply mechanism 1, on the one hand, and the thread
straining mechanism 3, on the other hand, the possibility of mo-
difying the overail speed of the device should preferably also be
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foreseen. To this end, an adjustable device should be used in
order to control, for instance, the peripheric speed of the wheels
& and 6. This control can occur by means of a measuring device in
order to determine the peripheric speed of the wheels 5 or 6 which
can also be coupled to the processing unit 23.

The device, in accordance with the invention, can be put into
practice by using a lot of various alternative designs. As illus-
trated, for instance, on figure 12, the pressure elements 7 and 8
may be composed of single pressure rolls 30 and 31, which are
equipped with or without an elastic lining.

The present invention is by no means limited to the embodiments
described by way of examples and in the figures in appendix, but
these devices for testing yarns can be built with any shape and

dimensions without departing from the scope of the invention.
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Device for testing yarns, whereby this operation is automati-
cally occurring over a large length of thread, characterized
by the fact it is mainly composed of the combination of a
thread supply mechanism (1); of a thread guiding channel (2)
which is mounted after the thread supply mechanism (1); of
means for creating a fluid stream into the thread guiding
channel (2), whereby the flow direction of the fluid is the
sape as the mnovement direction of the supplied thread, of a
thread straining mechanism (3) which 1is mounted after the
thread guiding channel (2) and of a thread break detector (4)
which is mounted after the thread supply mechanism (1) in the
path which must be followed by the yarn thread (9).

Device for testing yarns according to claim 1, characterized
by the fact that between the thread supply mechanism (1) and
the thread straining mechanism (3) a thread stress meter (26)
is mounted in the path to be followed by the yarn.

Device according to claim 1 or 2, characterized by the fact
that the thread straining mechanism (3) is mainly composed of
a driven wheel (6) and of a pressure element (8) which can

cooperate with the periphery of wheel 6.

Device according to claims 1, 2 or 3, characterized by the
fact that the thread supply mechanism (1) is composed of a
driven wheel (5) and of a pressure element (7) which can

cooperate with the periphery of wheel 5.

Device according to claims 3 or 4 characterized by the fact
that wheel (6) of the thread straining mechanism (3) is cou-
pled by a coupling (17) to the thread supply mechanism (1) in

such a way that the peripheric speed of wheel (6) is larger |
than the speed of the movement imposed to the wire (9) by the

thread supply mechanism (1).
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Device according to claim S, characterized by the fact that
wheel (5) of the thread supply mechanism (1) is connected by
means of a coupling (17) with a transmission ratio of 1/1 to
the wheel (6) of the thread straining mechanism (3) and
whereby the diameter of wheel (6) of the thread straining
mechanism (3) is a little larger than the diameter of the
wheel (6) of the thread supply mechanism (3).

Device according to claims or 4, characterized by the fact
that means are foreseen in order to modify the speed diffe-

rence between the speed of the yarn (9) on the thread supply
mechanism (1) and the speed of the yarn (9) on the thread

straining mechanism.

Device according to claim 7, characterized by the fact that
the aforesaid means are composed of a coupling of the "vario-
matic” type between the thread supply mechanism (1) and the

thread straining mechanism (3).

Device according to claim 7, characterized by the fact that
aforesaid means imply that one of the wheels (5,6) is driven
at a given speed, while the speed of the other wheel (5,6) is

controlled by means of a feedback coupling.

Device according to one of the claims 3 or 4, characterized
by the fact that at least one of the pressure elements (7-8)
is made of a moving belt (11-12) which can cooperate with a
part of the periphery of the corresponding wheel (5-6) of the
thread supply mechanism (1) or of the thread straining
mechanism (3) respectively.

Device according to one of the claims 3 to 10, characterized
by the fact that a measurement device is foreseen “for
measuring the peripheric speed of wheel (5) of the thread
supply mechanism (1) and/or of the wheel (6) of the thread

straining mechanism (3).
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Device according to one of the claims 3 to 11, characterized
by the fact that an adjustable device is foreseen in order to
modify the overall peripheric speed of aforessid wheels
(5-6).

Device according to one of the previous claims, characterized
by the fact that a measuring device is foreseen for determi-
ning the quantity of tested yarn thread (9).

Device according to claim 13 characterized by the fact that
the aforesaid measuring device is composed of a revolution
meter (22) which 1is coupled with the thread break detector
(4) to a processing unit.

Device according to one of the claims 2 to 12, characterized

by the fact that a measuring device is foreseen in order to
determine the quantity of tested yarn thread lines (9),
whereby this measuring device, as well as the thread stress
meter (26) and the thread break detector (4) are coupled to a

processing unit (23).

Device accordihg to one of the previous claims, characterized
by the fact that the distance betuween the thread supply mecha-
nism (1) and the thread straining mechanism (3) can be adjus-
ted. '
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